Purification of human U6 small nuclear RNA capping enzyme. Evidence for a common capping enzyme for gamma-monomethyl-capped small RNAs.
To understand the mechanism of gamma-monomethyl (meppp) cap formation, we attempted to identify and purify the U6 small nuclear RNA capping enzyme. Although more than one protein was cross-linked to U6, 7SK, B2, or plant U3 RNA, only one protein of approximately 130 kDa was common to all four meppp-capped RNAs; 5 S RNA, which is an uncapped RNA, was not cross-linked to this protein. In addition to specific cross-linking with meppp-capped RNAs, an approximately 130-kDa protein was also cross-linked to 3H-labeled AdoMet. We purified the capping enzyme from a HeLa cell S-100 extract by several successive chromatographic steps, and an approximately 130-kDa protein was purified along with the capping activity. The capping activity and the approximately 130-kDa protein also cosedimented on a glycerol gradient. The purified enzyme catalyzed meppp cap formation of U6, 7SK, B2, and plant U3 RNA, and this enzyme is probably responsible for the capping of multiple RNAs in vivo. The capping activity is distinct from U6 snRNA N6-adenosine methyltransferase, and this is the first methyltransferase to be purified that methylates gamma-phosphate residues in RNAs.